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BRAIN-STEM lesions following head injuries have been reported by Hutchinson
(1876), Bollinger (1891), Duret (1920), Symonds (1932) and Kremer, Russell and
Smyth (1947). These authors do not mention associated post-traumatic epilepsy. I
have seen in recent years three young men who, following a minor head injury, had
attacks of altered consciousness, in two frankly epileptic, and on examination there
were signs suggesting a lesion in the brain-stem.
Case 1, J. G., aged 23, sustained a head injury on 3/12/50, when he slipped in
the snow and fell on the back of his head. He was dazed but there was no loss of
consciousness and he managed to find his way home. Three days later he was
drinking coffee when his hands began to shake and the coffee spilled. He felt dizzy,
got up from the table, but remembers nothing more until the following morning.
He was later told by a friend that he staggered like a drunk man, was very
quarrelsome and his speech was slurred. Since then he had several attacks of altered
consciousness with ataxia and diplopia. On 15/3/51 he was ataxic and dysarthric
following one of the attacks. He complained of double vision but not of headache.
There was slight clouding of consciousness, horizontal nystagmus, more marked on
left lateral gaze and also present on upward gaze, the right pupil was greater than
the left and reacted poorly to light and convergence was weak. There was a slight
right-sided facial weakness. The abdominal reflexes were difficult to obtain, but
the tendon reflexes were normal and there were no abnormal sensory findings. An
EEG. was abnormal with bilaterally synchronous outbursts of high amplitude
slow activity. (Fig. 1). He was admitted to the ward where I witnessed a major
fit which appeared to have no focal onset. In hospital his mental state improved and
he became clearly orientated although there was amnesia for the day prior to and
the day of admission. The physical signs cleared up except that the pupils remained
unequal and there was slight nystagmus. X-rays of skull were normal, blood sugar
normal, C.S.F. normal. He was put on phenobarbitone gr. 1 twice daily. He
attended once as an out-patient six months later and stated that he had had further
attacks of altered consciousness, but the phenobarbitone had been omitted. There
had been no further convulsions. Since then I have been unable to contact the
patient.
Case 2, F. G., aged 16, had always had slight visual difficulties and a latent
squint. On 17/7/56 he was climbing a tree when the branch broke and he fell
37about three feet on to the back of his head. According to his friends he got up
but promptly fell unconscious. He was admitted to the Tyrone County Hospital and
was unconscious for two hours. There was a haematoma in the occipital region
but no fracture of the skull. The blood pressure was 140/60, pulse varied from
90-96 and he was discharged two weeks after admission to hospital.
Since this accident he complained of drowsiness. On 8/9/56, approximately two
months later, he was riding his bicycle when he felt a "lightness in the head" and
noticed that he was steering to the left, and the next thing he remembers was finding
himself in the ditch at the side of the road. He was re-admitted to the Tyrone
County Hospital and I was asked to see him about a fortnight later onI account
of drowsiness-he would tend to go to sleep at any time, even over meals.
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Fig. 1 (see text)
When I saw him he complained of a right frontal headache and double vision. On
examination at that time he showed very gross nystagmus. On left lateral gaze
the nystagmus was more marked in the left eye and there was diplopia to the left
due to a paresis of the left external rectus. Abdominal reflexes were absent, the
tendon reflexes were present but depressed and the plantar reflexes flexor. He was
transferred to Claremont Street Hospital for observation. On admission there was
38monocular nystagmus to right and left and he was observed to be drowsy and
to sleep for periods during the day. On 24/9/56, EEG. was normal. He slowly
improved and was transferred to the convalescent hospital on 4/10/56. On 8/10/56,
a series of fits was observed by the house-physician and matron. The nature of
some of these was doubtful, but at least two were considered to be organic in that
he went stiff and turned a blue colour, the corneal reflexes were absent andl he
was incontinent of urine. He was transferred back to Claremont Street Hospital.
EEG. was repeated and was again normal, and he slowly improved on anti-
convulsants.
Case 3, H. E., aged 17, was mounting his bicycle on 25/10/56, when the gear
slipped when his foot was in the toe clip. He fell sidexvays and knocked his head
against a lamp post. TIhere was no loss of consciousness. He re-mounted his
bicycle an(d proceeded to a hall where he plaved table tennis. When riding his
bicycle he was very unsteady and when playing table tennis he played poorly,
missing the simplest shots. Later he felt dizzy and went outside the hall where he
vomited and lost consciousness. With assistance, however, he was able to walk
home ancl was admitted to the observation wardi of the Royal Victoria Hospital.
He did not regain full consciousness for about one hour. The next morning he felt
well and the X-ray skull showed no fracture. He was allowed to go home, but the
following day about 9.30 p.m. he complained of headache and double vision and
lost consciousness again. According to his mother he looked dazed and his eyes
had a staring "far-,away" look. He plucked at his mouth and tongue in a strange
manner. He was re-admitted to hospital and at that time there was diplopia to the
left, horizontal nystagmus on right an(d left lateral gaze, impairment of light
touch and pinprick sensation over the left side of the face and absent knee and
ankle jerks. The following day he felt xvell, free from headache, fully orientated
and he remained quite well until 7 p.m. on 5/11/56, nine days following his
re-admission. He complained of a headache and when the ward sister went to see
him he was scratching his head violently. He did not appear to know where he
was and had a blank expression. He started to paw the screen about his bed, and
heave himself up and down in the bed, pulling the be(dclothes over his head. When
I saw him for the first time the next day he was mentally normal again. He was
transferred to the Neurological departmcnt on 9/11/56. No further attacks of
altered consciousness or peculiar behaviour were witnessed. He still complained
of diplopia on left lateral gaze, which he stated had improved, and there was
slight horizontal nystagmus on right and left lateral gaze. He was treated with
phenobarbitone gr. l twice daily. On 10/11/56, EEG. was normal and he was
discharged from hospital on 1:3/11/56, since when there have been no further
attacks of altered consciousness, and at present there are no abnormnal physical
signs. The nystagmus has cleared up.
Regarding these three men, there was no history of previous fits or family
history of epilepsy. It seems unlikely that the head injury was the first fit, as there
was an adequate cause for the injury in all three and in only one was consciousness
lost. It is of interest that the brain-stemi signs largely cleared up when the periods
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Nof altered consciousness ceased or were brought under control. There was no
evidence of bradycardia during the periods of altered consciousness.
Other Cases:
Recently I have reviewed the case histories of 386 epileptic patients. There were
only a further 8 in whom epilepsy could be attributed with certainty to a head
injury. Of these 5 were seen within a matter of weeks of the injury and of these
3 showed signs pointing to brain-stem damage. The signs were slight, nystagmus
in one and unequal pupils in the second; in the third, in addition to unequal pupils,
the larger pupil did not react to light. This last case was interesting in as much
that he had been examined for another reason prior to the accident, and then the
pupils were normal and also the EEG. Following the accident, however, the record
showed bilateral theta activity. In 6 patients the EEG. showed bilaterally
synchronous theta activity without a focus or lateralisation. (Fig. 2). Bilateral
Fig. 2
EEG. carried out on a 20-year-old male one year following a severe head
injury, with post-traumatic amnesia of nine days. Major fits began one month
following the accident, well controlled by pheno-barbitone. On examination
horizontal nystagmus on right and left lateral gaze and also on upward gaze.
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A-..,,paroxysmal activity in the EEG. has frequently been described in post-traumatic
epilepsy suggesting a subcortical lesion. Jasper and Penfield (1943) described 3 out
of 86 cases of post-traumatic epilepsy with bilaterally synchronous complexes of
spike and wave type which suggested that the epilepsy had a deep central origin.
DISCUSSION.
Denny-Brown in 1941 described 6 cases which he called "delayed collapse after
head injury." In 3 the collapse was accompaanied by loss of consciousness andl
in 1 a confused state with deviation of the eyes. Four cases had evidence of a
sight subarachnoid haemorrhage and in 4 patients there were signs pointing to
brain-stem damage. He attributed the loss of consciousness or collapse to the
accompanying slow pulse which in his cases did not fall below 40 and this
bradvcardia he attributed to a medullary lesion secondary to the trauma. He
considered that medullary contusion is a frequent complication of head injuries
and that it was not related to increased intracranial pressure.
Following Magoun's classical work on the reticular substance, the loss of
consciousness in concussion had been suggested to be due to reversible damage in
this area. In a recent paper Foltz and Schmidt (1936) reported their results in
experimental concussion in monkeys, in which they observed that in 6 out of 8
experiments no sensory evoked responses appeared in the reticuar formation
following concussion. Of the remaining two, a temporary loss of this response
appeared in one animal and in the other a delayed but progressive loss was
obtained. The prompt loss they explained by direct traumatic neuronal depression
in the reticular substance itself. The delayed response they attributed to a
pharmacological depression by acetyl choline accumulation as described by Bornstein
(1946) and later by Tower and McEachern (1948). However, this excess acetyl
choline was not confirmed by Brodie Hughes (1957).
If the lesion in concussion is chiefly in the region of the reticular formation then
the brain-stem signs are not difficult to explain and perhaps it would not be
stretching the imagination too far to postulate that in some cases, epilepsy following
a closed head injury might result from "rebound" in the Sherrington sense
(Phillips, 1954)-that is the sudden excessive synchronous discharge of neurones
following a period of inhibition in the reticular formation such as was found by
Foltz and Schmidt in experimental concussion. There are two objections to this
explanation; one is that the fits can be explained by coexisting cortical damage
probably in the temporal lobes, and secondly, that other causes of brain-stem damage
such as encephalitis, vascular lesions and tumours are not accompanied by epilepsy.
SUMMARY.
The histories of three young men, who had attacks of altered consciousness
following a minor head injury, are described. In two major fits were seen and
on examination there were signs suggesting a lesion in the brain-stem. There is
experimental evidence to suggest that the lesion in concussion is at least partly
in the brain-stem reticular substance so that it is not difficult to account for the
41brain-stem signs. Reasons are given for and against the possibility that the post-
traumatic epilepsy is in some way also related to a lesion in this area.
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REVIEW
STEDMAN'S MEDICAL DICTIONARY. Edited by N. B. Taylor, V.D., M.D., F.R,S.C..
F.R.C.S.(Edin.), F.R.C.P.( Cam.), M.R.C.S.(Lond.). Ninetcenth Rcvised Edition. (Pp. xvi
+ 1,656. 88s.) London: Baillierc, Tindall & Cox, 1957.
THIS is probably the best and most consistently revised medical dictionary available. It is,
however, of American origin, and it is a more valuable guide to those reading medical
litcrature, and especially to those confronted with unfamiliar American usage, thani to thosc
wishing to have a reliable guide to spelling for the preparation of articles for British journals.
The dictionary starts with a useful and clearly presented section on medical etymology.
A feature is the number of anatomical and pharmaceutical tables. The anatomical tablcs,
numbering 52, list ampullx, arches, areas, ctc. It is a pity the only changing feature of
descriptive anatomy is nomenclature, and the student will here find the innominate artery
but not the brachiocephalic.
Some definition of terms in comnmon usage are short and provide no clear guide as to
accepted or debatable usage. Thus "stillbirth-the delivery of a dead fetus" is scarcely worthy
of a medical dictionary and "live birth" and "faetal death" so carefully defined by the World
Health Organisation are omitted. Nevertheless, the medical man will rarely seek without
finding some enlightenment, and the book is, after all, a dictionary and not an encyclopxdia.
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